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Energy efficient house design 
- exploiting solar energy 



Houses that exploit solar energy do not need overiarga windows -of? the south side but. 
like the north face of this house , are designed to reduce heat losses on the north. They 
look much Ilka other houses but haves market advantage. 


Solar energy and housing design 

Sunshine is be most environmentally' 
fri sndly mrawdlolf or orgy spuroR 1 1 is Tesly 
&vaiiabi€ ■ h - n 1 1 g ho i J I too , I K .-i r': d oil a 
n ,:i s o n a ba&is.'i the quantity of solar 
i a d r.tion received at a particular location is 
fefriy predictable. All buildings arc exposed 
La sc ar radiatibri, a"U gjulHf yu ns i 
Ljui d ngs are n wall know phenOnTenbti. 
Thrnnqh an .mri Retarding ot ihs potential ot 
.sola! - snergy ai i hnn design e.taga, ii c,£ri ho 
exploited as par of an £re r g.y effipIPrit 
oos ig 1 1 otraLoc y . 

n exist I r n dwellings solar energy pnntrihutos 
lr. I p l.y. I or;0-gy i.Sod Aft 0 Ay I ig V I Arid 

a so as heat Estimates put 'he extent Of ts 
pp -'L l bjtion towa-cs space heating in tyo'aal 
houses at TO- 16 %. Tlvough oamfu attention 
:o tie siting of houses, anu Mien cm, labic 
arri sfirvJdBS. i is pnsoion to inn "anno the 
benefit from sunshine This ■.■‘.ill help to 
sense -vs co-vent on a I ?ue s and protect 
l-o environi nc-t. 


Integrated energy effitiiency 
measures 

Sunshine ar c daylight arc best ..til cod as 
part of an integral ad app-marm to onorpy 
of'oiort building design embfapiog fi't rid. 
layoL' arid orifijralioM building J orrn aria 
Internal arangerre'd, budding luuuc arid 
build i ip yer' 1 .' iccy. Who design ny tc bo-nc' t 
from solar go ns, core should be taken te 
ensure that ether aspects of energy eft r.lenf 
design, parti pi jisrly minimising hear fosses, 
are net comorom sed. 

Key poiws for designers wanting tn exploit 
sofar energy am summarised in this C-lylce 
which draws mu riff ol iis material lien a new 
ccrnpich d'ltivo yl-yogi manual call'_d Solar 
Energy and Housing Dos gn" 'written and 
pun ii s - ed by ■ - e Arc hitectur a I A -.eon laflon 
School of Architecture (AA). Th n two volume 
manual -as boo- sponsored by l.’SU a a 
par ot die Ells Passive Solar He.se a' eh 
Design und Deye.|upiYium, programme, 
. r iJ piofi l it.ly i I j streted w Ih inc drawings 
ard protogrDijnhs. 


Key issues for designers 

• Solar energy shell d be expin led 
with In an nteg rated c nerg y ef f 0 ie nt 
apnrnec"' to house des gn 

• Ike appiuuch sfiuu d include L rad i ton el 
oi'icgy con.aeiV rig measures such as 
Porn pact p lp.n fomis, high levels of 
fabric ins u alien, and we controlled 
heating systems. 

• Solar pole it a should be dun side red 
al all levels in Lhe uesigi pruuess 
from site planning k? house pifenlaLion, 
and 10m u to Tie I uifsngehnurit to 
specification of components and 
SCrvrX'S. 

• Site layouts should be planned to 
reouoe over stia dewing gf win dews by 
ether dwellings end ubsLicutions. 

vlrvg ■ 1 :>': n:-; and hedmomc &heu rl ha 
Ideated or. the south to benefit from 
solar gain 

® Ov c r g az inc 0 ho u Id be &v a i c ed : 
ootiira depig ns do not need |.,rge areas 
of gating nor need they lofik exo-io It 
is the distribution of glazing that 
iS important 

• Wfiercvci possible - jo oct 'io normal 

I cquii •.■merits for daylight and ventilation 

glazing should so edstrieutod 
from fiorth, cast and west facades to 
south facades ■ ' 

• A res pensive und weil-cun ulicc 
heeliry sysiurrs essential tc c-sjio 
the sc i.ii gains lead to caeced 
fuel use. 

'1 (J lazed leiduiee such as co' servy.unuv 
are yf lirriited pulei tia: ui heal iQ 
houses by soiui energy. I' they am 

I I ealed by a radiulm ui by 'warm air 
Icwu iy uut ul the. 1 1 ealed ua.it of the 
f rouse, ttiey w:ll iaisc fuel oon&umption 
■utlioi Li -ai reduce 1. 
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Sitlur I'Tit rgy jut f t itt most environmentally friendly energy 


x ftfurnt, tind rusts til tie nr nnthing tn exploit tv hen integrated 
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into energy effteiettf house design 
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SOLAR ENERGY AND HOUSING 


PRINCIPLES OF SOLAR ENERGY 


2']©?y tolar snopgy buildings 

The solar radiaucn to whk ' o b .1 Id ng is 
1. ; j\ p o 3b d Tim ij e u y pf 1 1 1 1 & p c p 1 m p Q Pip pi L & . 

• direct beam mbiaLiuri from 'he sun 

• cli' use mdiaLior Iron "0 trky 

• raftenterl dinner end diffuse radiation frnnr 
the gi oi.i’id arc other surfgcso 

P q cl i ' e "A eg -ripen on : s v 0 1 nos I y 0 r a 0 p . t 
ally Lu ea\o I Lhid y^i is hidden run view uy 
cLPuds Whan this happens a o dourly winter 
days the cm, ■■= I amount of radio' on is ton small 
■■i- contribute .significantly to space heating On 
average ui'd clear days. However, the to. a! 
radiatiO" -R strarcfly a; 1 ?: red to the briar rat'oh Of 
ire building a no ire view nf "ne sun At rese 
times solar energy can eortribute to heath g. 

Orientation and latitude 

The sun pah diagram (figure I) shows l r, e 
position of r-e sun, r terms el altitude and 
azimuth, relate to art ,p^5e r yi&r facing south, at. 
■yaneus "irics or Hie year in Southern &‘iylarid- It 
L’si be L-sed Lu ussuss the potential el a.ur il ly " L to 
reach facades of a huilei-g. am ms otreel ot 
nvdrshadinp from neighbour^ buildings, 1 r r - >h 
aid ore jee ting parts of the building tsof. 
Su’ 1 -pa II 1 mayieru-y me speui ic Lu pat Lieu let 
lal Lud.es: as latitude (be.-esses I Lie maximum 
altitude of The -.un Is lower (ay e-e degree ter 
each degree ef 1 citudei a~d the * ntor day 
length is shone. 

I Lie rr:ayi nL.de el dree. rauiaLie" is greatest on 
a pare whoh s at right an pies 10 tha acbeam. 
Or all vftrticnl LaeadeA some rasing ones reeeiye 
tlie mest sunshine bn ng octentially in v ay df 
iiO 3ui i j 1 1 day d:..rirg hp h piling sb&bQn, 
-asL and wes. lading iacades poLei Liu ly see the 
sun to- only hat :he cay. North mcing facades 
.-.AA very I ll.le of ‘1A Ann, POd 'hen :1n y ir. I he 
summer. Figure 2 shows frto amount c ; incident 
sulci' radialiun ava Jable Le d lieiesl iJisuuuiLiO' s 
of glaring befweeri the vsr qus ofiemtatienb. 

Sunshine and g lazing 

W i e - so let r a d i a 1 o n s t r j k es globing t s 
partly ■ ■:.■ 1 -os Uj 0 , ear il y 0 bem Lou e a r d part I y 
LransrriiUed Le LLie In Lei ui. i" piepet Hurry which 
depend on the props rues of >hs glass Of B I 
glee® ivpe?;, c; ear ngle- g a ing tranemits fLie 
most solar radiation but it .allowc more hi sat to 
bo ipsl 1 "i 1 i multiple. gtaaiog 30 1 Ls mpQftonl 
tu ee"s dei Li e energy fcalftnee ueiweeri au ar 
gains a~d heat esses (see r g.,rtt 4). 

Ref eeiLoOi fransrrt&Alor and ahssorpfinn e ; dfreet 
suiTshi.'ig vary aoso-d ':g to l ie angle at which the 
ruys ieei. li tlie glcjss. I : drr.su iBsiurr is g octlusl. 
wher me rays are at igh: angles :c. the; plane or 
fie gl.-HfA In :u immer, he higher a i 11 rde of rhe si m 
no.rrov.'n the angle between tec direct rad ation 
-ji k,: feeing winrXA'.'d. Tliis p/ events u pca^ 

n .nii srriLLee eirecl. radiatlei' LLiruugh soulLierly 
window's yon oeeurri-g during rhese rue- rhe 
(see figure 31 Conv^fsoly; hansmiiSsibn through 
slop' i"iy giN/mg, yi cli os pat i" a eoi 3crvatbi'y 
reel, reaeLres a LngL'i peaA cirlrig Lf^e summer t: d 
freguom.y rsspJTS in ova rh siting. West feeing 
glaring a tec < e :-.e i v es peak irradiadon n Tie 
c-urhnic - months w-'en solar oa -s may be 
urtwarjled owing Lu t?ie r sk uf oveTibtiLii ig 


EAST mi.lTH WEST 

120 90 60 00 0 afl so SO 120 



Figaro 1 Sun-path diagram shows position o f sun throughout year and enables designer to 
plot shadows from obstructions. 



Figure 2 Incident solar radiation (direct and diffuse) for four permutations oi window 
distribution between different elevations (London), 



Figure 3 Solar rudiuiion on a south facing wnnrlow and overage external temperature. Direct 
radiation peaks occur in spring and autumn because the sun is at a tower angle than it is in 
summer. On aasf and tvt-sf faces the peak occurs in summer. 




SOLAR ENERGY AND HOUSING 


HOUSE FORM, WINDOWS AH D CONSERVATORIES 


The energy balance of glazing 

if: terms or heat losses. windows firs a weak 
Spr.it i 05 Instiiatioh of a -ousc The rote of 
■ ■ L-tJ . tes's Lhru'.iy i even double glazing is sx 
times thn ln;-,f: thfhi igh a w$| n&uiated to: ihe 
rri i n m li rn I o y. c I s o- \ th.u Puri or l B - 1 1 d 1 1 g 
Iteyu aliens - assuming a U va .m dt 2.7 W/ht K 
for a widow and 0 45 W.irx'K for o wo. I . 

i ibwe vor , fhft hoa lueses are partly off yet by 
solar pairs through windows- l he yr tales I 
ollse wil occur iri w ndowK which maxi mi so 
access to avai able sunshine. The rc.lo tigrish p 
by'. ween Uie leases and .he solar ga ns 
mnmaentss the energy balance 

Bacausa heal nssas. "Trough a wlr-dow vary 
according to external tempprotuop. liipy ore 
greatest In 'rne-wnter. Conversely, soiar pains 
ua ry according in si -a availabili' y Therefore 

the energy oolonco of a wii iu< jw vt 1 1 . ii is ■ i I 
when preseT'tsd on a month y basis 


Aj a genera. rule the ted lowing applies to 
unobstructed wi i • dows : 

• or any window the best oriental on Is 
sputh, t: lloi.vvu by east arid west loughly 
equal, and with nor th the l 6 astfgvoL.ro.blo 

• sing c glazir y is a net luaer of treat fur all 
Orientations during tro heating season 

• double glazing fyu ny s.oj lh has an 
energy balance that te almost nc-LLi-t.l. li o 
gains rii.hng rho spring a no a ... 1 . 1 .. nrl n 
nearly equal "he losses during the w nkte 
(fryure 4 ) 

• ow-em ssiyity dn..hlo g airing facing soulr 
lias ti riel poa live energy balance, during 
the hooting soooon. 

Qvbi'sl'tediog woisen'a the erie'yy balance 
reducing, or ove r eliminating, the benefits e 
sn itherly nrtentatioh 


kWh/nrw 
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Figure 4 Comparison of the energy balance 
of south facing double gl azing with and 
without few emteshflty glass {Sheffield), 


House form: comp^otness; and 

insulation 

I he main priority should an towards minimising 
heal losses. I his can be achieved by ensuring 
the sufuuu area cl the envelope en closing ftie 
dwelling is ay ..a t.j I us possible alio oy Using 
high ipvc- s dt msuloticn fo a I exposed 
nlerre~is line principle c i reducing heat coses 
through mnpsotnFiSP and in$,i 4; ion sheud not 
be -eompromissn in an attempt to rrreaAa solar 
gains addi.fipna solar benefits: ssjnocn 
uurnpyiiyate or higher neii.. lessee 

Window speeilieaftian 2nd size 

Windows shou ri bo enable g la zoo' nr hitele- 
brames srvuu d be specified to nr in mi no Voss os 
com u'uuyirte esueoiul y when the site s 
expose d . 

I tiere are mere benefits to be gained from 
decreasing L"e srze and number o.t 
iiuilh fyc i'g wsTduws lhari by moreasing 
south facing ones. Whdows on noi II i facade o 
co..id be- or "ho minim-vTi cinoncions consotor x. 
with qonrr dayiighi and v^ritilat db if tec-ir size s 
so roouced rhaf arlditibnaf artificial lig'Mrg 
becomes "ecessiry, any benefits from heal 
conservation will be entirely eliminated - nr 
worse lurried fnlg ari energy penalty by 
he cased cleche ryl ..saye. 

South facing w n flows rig hot nflfld f<i be 
increased n arerd; tt'.cse ol bon venti oral or 
fnddea.l size are su io enl lo provide I he 
optin uin lioh.i gains: Eri lunged aieas may be 
feasible whore Unvo is good sdtei aooass but. 
n othe r ooatiemc or whore hdusos art? i iyly 
nsutetsd enlargsrpeht hnay r crease hecting 
do rria no n ve ry h igh ly l-si > ,r ed hoi isos the 
useful contribution f-om sn'ar gains tfisos in 
di minis-" :he larger "ho '.vlnriow ?traa v;hlln rltn 
rskC'l summer overheating ncma&sR. 


Thermal huffering 

iJnhootcd spaces slcIi as go ■ ages a"d 
crasg-t lobbies (and censor va. coos box) 

ore voluobio as thofmaf buffers le- reduce 
the te-TiporofUFO cl-cu ae-oss tee- wal s pound ng 
the hgatod c wc I ! - g Scpe rating walls sheoid 
always be ihsulatod. Thermal buffering e’ 
wir cows and oxtciriol door s : s imorp ya uab o 
then coffering h ghly insulated walls. Day igfit. 
ventilation and moans of escape, particuorly 
where a consoryatoi y -s oo ng planned, should 
not oe edmpfomised 

Semi-detached., terraces and Rats 

llitse loin s ol development tenet' t from 
Uru niaJ buiteiii y. Heat flows between adjoSnlrp 
u wc rigs-, are us ualt y cc r le id et ed 1 ri be low 
ur nugl gibte, 

Roam arrangement 

:V'ln ■■ gains ere I Roly to he most usefri i~ roons 
yJhkch navb "he- highest healing demand sue" 
as I v ng rooms They may be less desire ole h 
rooms v: I' iotO' teem are olhei i -sidenral gabs, 
pa 1 1 i on i a r ty kit o h s n s , pw i it g t n I - ■a risk a 1 
ocoa dor ol ova rhaat ing: 

Rooms with' o iuwu r houling demwiti arid u 
'if h i o h s n a 1 1 win u ( ?wp a ■ u a C e'e p la u I e . I o i 
example WC$, bj&lhiuam^ uuc uruukilicri 
soascs, u-u piefcraLily plancu u p lire nt>;yie?n 
side. '.'Vo iigaTpd iuomis Cficuld be pteru yd 
acjoccnt le- ore anplhpr . 

Eiktating systems and centals 

Heating systems and "soir oostrolr. should lie 
msponsiva to an or gains in ensure "*•* gai s 
are mallsao as fuel savings. Thermostatic 
oontro s in each has rod room will help n 
achieve rhio Sena rate zoning of grn ,nd and 
first floor roams will allow ear.h /one to be 
heated lo i’s. own flare schedule 


Canservatari^^ and Energy use 

Sipnoen^monQs are highly visible ion lures 
\videiy believed by designers to borer t the 
thomria performance nf a rf welling In 
p-'Qctico, even undci fayouiablc cpndiliuri'o 
this benefit is likely lo be very small and will 
aevo- mpay rhe cons true lion coot It a 
cored vavory is hualcu by oouupan'.s as 
Ihaugh il were a" everyday part at "ha 
-once il wi I add eons derab'ly to fuel biilo 

Consarvatory "ompe-al.ires ere generally 
too co cl for comtert during much of the 
tieaLfrig seasc. bei' g typical y about 
a hove amblgnt. slteough they me higher at 
tinoe of oirpgt s^rahiiiP The luteed 
terrioeralures provioe a degree of ihermal 
hr.fforing or the elements covered oy the 
cos servo i, pry but it is ^lill esyurrtra ,o 
insulate these epmortite- 

Even dL tin es el uirec. sunshne durirq I tie 
n oaring season dhe tarnporafire nf ;he air 
in a conservatory is rarely o off ic ion lly above 
M e ueriand temperature cl the house ter it 
to ho- used ro hoar the dwell rig I Js ng this 
air as pro hpatad ve-rri at ion air a a 
tl'.-eurelicfel possibility falthOu g r ttic humidily 
of the conservatory air s-ould be 
eonsiduruu) but it ;s nu', eusy lb move it lute: 
l he house by passive moans. Nor is ir likely 
to be cost effective- to jc-o o ircehanieol 
systen i to du --/->■ 

Many ooncte-rvaio-y owners are ki iowi to | mat 
Lhen or L-se as living space, oehor by 
opening ihe iaieroomac'ing boors or 
by having a heat etfiTker installed, 
Ks oping s oonsorvarozy ar norma demand 
tomocrat.ro all yeo- round uses about .as 
u uC " erie gy as f teejug u srr ail tiotise. 

A consorvatpry should noL be rugarded 
as an energy saving feature. 




SOLAR ENERGY AND HOUSING 


SITE PLANNING 


Siting and -site layout 

TLio pntantial benelily rum no 1 5.' gainc. am 
largely det&:m : .n&d in the 001. rue el ailing 3rd 
InyouL design: Site? sho.uid bs planned b 
pernor. sola- &ece-c :s b' as unary Owe lings as 
the ciinskaints ot Ue s He allow, !•■'■ is ce- do 
u Ld'' ie v od by plootng tailor building^ b the 
north v/ii'' 1 ■ and lew density dw&Hrqs lo 

1-0 south. Meet oiLches 'nay become eiitcal at 
close spacing! 

Up in densities yi about 3 U ftouseb poi hoctei.' 
rhr: number nf -n .ses on an e a late LLiat list's 
been planned :c bonc'it f b m -.eai gains can be 
tpiF: Rome as iar any oilier estate Above mis 
number it beoomafi difficult to epau re Uni the 
Umefito from sc ie- gains are nnt increasingly 
rad- iced by over at ra< Jowl, g g . 

Windows ct quite me dost size are sull oieii: 

■■- * jw- 

to provide useful ay ; r 9 0 in c and iheaa c. ?. 11 
be tilted ir.re narrower hon.uge houses I his 
makes it easier to 'normor&te passive solar 
design r to u housebuilder's existing portfolio 
ot plans er lo develop now tenges that 
match their c haracter sties:. Hirlhur s'ud cs are 
doing undertaker, as part nt the IJ' I's Pasaive 
EJufar programme lo i rn [mov-s u.. da non on 
antarn layou 

I'he A A a "SCi'w Energy ard Rousing nteRign" 
manual provides look: i no dale to assist with 
dd^rmhing house Reading, arid includes case 
avjdy yxerr p es of site layouts 

Orientation and appearance 

I ho mein glazed facades nf houses should oo 
towards sculh wliei • possible Dediatlms from 
t'ue sOi.tr i.p (: aboui oil uogroos cast er v/^st 
of south incur hula less in soldi yam a. ■ jui 
beyur.id Inis the solar oSneuis hogic to redude. 

the appear a me of ..nifdrmity on a site whcic 
pass yy ^ok'n houses ■ sve .-i hi an towards ttie 
sm rii can be uveicomo by caretu atrertlhh te 
the selection et col Re types and Lhoh location 
yi d deployment on ai L a. Ways ol doing so 
j ■ ■ elude t Id ■ ■ di r g . alternating dif fe rent ty pes , ttie 
enir position cl yaeenclary elements. r; , . b " as 
go 'ages, sat ting houses icwuidc c backwards 
in their plots, and varying or ,en. alien between 
30 degrees L-i.hc cidcbf south 

VVi luw Per-:.. Ghorley, Lanhashim shewn aouve. 
is laid cu. in plan and section to maintain solar 
a c n ass Th 0 Pea i y r 1 e re , T R A D A A oh iter. 1 :-. ■■ 
describe 1 as fo lows: "I he u.il.e u landing 
I r 1 vo I find -g o balsrifcft be tw Peri the 
-FiG-.IrcTrerls for an i ■ ■ Tc ■ 1 icil ayeut ei.irh e to a 
rura site srd the r gid pa r a mu tor p of on 
o b H 1 r 1 .; 1 ' 1 a 0 _ t - oriental inn find n ealoulated 
nor I" tu sbuth spacing to nrifhinrilue nve -shading 
Thf. balance is achieved by the -so of the 
gently c.: rvh g main spir’r; r eatJ with hue r c'i r 
aeeeas icade from tliie" 



isj.uo 3 b.ee ^ ^ Y | 


Morth-snnfh section through site 

Willow Park shows that an informal site layout £>a achieved with the houses 

orientated towards the south. 



Great Linford site plan. 




Built in 1&QQ, the Great Linford design 
recognised the prime important of minimising 
heat losses, as well as a southerly orifiiSation. 


©pfi-se LirM s Milton Keynt^ 

this nave lop men: curiipiibu'j eight detached 
hr.;.. sea each bt I 10 Tk I by S S. 3 Homftfc 
id The uite plan slvjws the linear lay/' ii wth 
tha facades all facing 15" east nf f.nuth 
These Roulhai r. facades arc- a. most anti roly 
unnbstrcbled ir flic 1 view ot L he sen 

Ths: house plans .n strafe many of the key 
principles nt lew energy hence design: 

*■ compact plan form 

main nabitdble fttons oh the soutl 1 side 

• glazing gnnesnrrated on I lie souk facade 

* pteimr-ifio, bathrooms kitci'&i'i ca north side 
® garage as butter Lb wed r aeade 

lit* lily titan as d: aught iceby 
.♦ draugiit ; bbby to front door 

I T'y ■■ealir.g system was designee Lo be 
responsive Le euiL.i gains, it compr ses a griR tired 
boiler, v/nun S&'/eo reeietors l rat am eomrolleo 
by Ifierrnustatig red : atbi valvns. T'here arc 
sepai a. c senes &:■ the gro mo and firs; tit;t;r - eael 1 
wit 1 ;k; Own eir thermostat The ht-ril less ra.e was 
equb Lo 1 GG W/K par sc.;. are Telre arid space 

I I cat ng rensLirnn! inn 5? kWhAn 2 Ic 19tH /B3. 

U- values fW/m^K) 



design 

Building Regulations 

when dc-s : griao 

rr'Of' 
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UK 
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0 32 
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SOLAR ENERGY AND HOUSING 


CASE STUDIES 


Lii?si}f|g 2000, Shsniey Losigc, 

Milton r&oynes 

■ y.i ’Oise was yes gued, ay ITIAD'A Arch! acts, 
[o ifiyyi, a Canadian efieigy ue: hr nance larget 
know i ij'.:-j Hi-KJiju. I :y IcO suuare metres 11 
arc ci, 0.1 1 u comprise:* o yornpael. Iwu-slo ey 
: k ■/-‘i'h a oingl&yloryy foirifii y II*? 

virg ooir and tad nihclr-d cgujjuiviilo’y 
Almcs.t oil the main -cihiablo rooms h ; j = ■:: 0. 
southerly orienta-Jor, pnd north faying wiocfgws 
■Ve kept to a it niir . m 

Thy p I n h n i n g has boor- described by i:c 
arphlteot as follows "To a southern side C'f i-c 
h rinse waft fton'ee'iyed ,h?, a progression pf 
spacs? a sourcing fn season- |sa ©osy enclosed 
iylficf "ocn airn.no iho : iro 0 'ha middle of 
■a r-ffir; a novo info tho mnrp one" on - so vs 100,' 
A'l in " solar gain takas nheot ir are winter and 
early spring: norier the porgnla .r a to spring as 
■■e plants arid Mowers kloon’- end anally on I 
n dd H ie .pfjvale garden in sunrTibf.' 

Ailhaligl.i AT dows are cenceri Pared on Hie 
oouUiy ni facade. I ' ey tire riudesl in size 
Largo 1 glaring ri lypi. carry Uib risk ol 
pycPhoatiag ii Ihiy Iippumi fiarut! bu ding, 
cspecally ps ihft Oriordaiiui is acluytly £9 “ 
•a c s : a f 00 1 1 - . So 1 0 1 p errin ■ ■ s> iwii? 1 1 1> 
oc-icvcd by oaves pverhopgc, planting on he 
porgoio, ahd rapt a in do ir the lonso-i vatory. 

Co 0 si n 1 0 1. iOf 1 shewn opposite is of tin - ber 
"a tih The whnle n J ,r- e bu I ding □ nyci ope :& 
not only vivy highly Ins., a ted bur a I nr; wall 
serried. All whdbwa and aktarnal do ors are 
c rang hist ripped. 


U- values [W/m s K} 



design 

R 1 . Hiding Reg Jdikros 
wtie" designed 

roof. 

0.25.0.13 

0.3b 

W(J I'o- 

0.20 

G.o 

windows 

: 1.3 

p 7 

floor 

0.23. 0. 1 H 



I he tieai css rate is or: c.-.ilmori ?:• IT I W/K. 
equivalent to ! 07 W/K par. sgudrar me" re of 
I gqr area 

10 rneel Ihe energy oortonrnaoo targe to which 

11 was designed, r-ri r leakage ot ho hoi j so was 
Checked W r re" pressure tested ai 50 Pa. the ah 
change rale per "o..r fac/h> wrrs tperd to bo 7 
Under "ovra cCnditrotts tti s s ogi.i/niont to 
I us. 0 1 ac.iT when he house is occupied 
Ddi shuc.iori is. exoeoLionally a'rtight * 
cornpar son 0 typica I Ir tish practis e 

A noohan Oa vent lafiOn s.y. starr sr.o-psirare-. a 
hoot exchanger i- the roof ?.oace Id rannoyc- 
haaf from the ai Extracted t on kitchens 
and nadir oono Pre warmed a r from tin: 
conservatory 1 r, also ducted to too heat 
exchanger t:>r winter operstipr . 

1 is healing system is fairly ccr vpnussrjl and 
uses a condensr g bgtlor 'serving ads.: furs wiih 
pA."-|ius:--,ic 1 adit) hr vavea. buiei pie; pul is 
con' tolled by a weather ournperfsalor. bpaco 
ties, rig es.irnafes based pn fuel bills. p.H the 
air rut cor 1 sum pi on ai £300 kWh. ogun to 
15 5 W'h.'rrK i'h r- roprosonrs about T:-i5 per 
year ( irioes) 


i 


CBvesventililion 



<nastlLS^Jl3ill in |in3yi:iri|rli.:nn 
EB|I ;ind PlfC lapc B-fCr 


him iiy iBBion; 


in$iNs(ian 

In p : 1 1 y 1 ,: C 1 1 ^ 1 1 ■ 111 ; 1 1 1 1 la r iiarrinr 

TJm'i Vi plBLlBlllCidnl (iStiKC livi: bankf 

?Smm cuvitv 

palyalhylenn an A da^tinr bantcf 
SUihm mirtaral ."Hire InsirlaElDU naCuiBBri studs 
1 Liri- ni pijfnvLid StiesininQ 
tiUnim vrilljmalH’TF insuliitiim 



'Tr;j:S:i i;iH. ill ;|u! fl'iiv 
Olr::niii ,il fix i.i 5 i pj ri ■ ’ 



Attention tc detail in order to 
achieve good insulation and airtight 
construction is one of the keys lo 
4?rre?r.gy efficient housing. 




Lifestyle 3000 is airtight and virefi insulated and avoids o verier go south facing windows. 



SOLAR ENERGY AND HOUSING 


CASE STUDIES 


Courtyard Houses 

I i :_i l; iti-y u storey d * 0 ! I i i -g 3 , designed by 
Foi dc ' 1 0 egg Architects , a 'ft of highly innovative 
'irrn 3 no spaelficatibn The plan in divided into a 
sihRleaapssct south facing dpxKcomp'isiiiy |ie 
Frain liyiny iccrr* tji i^: fc bedrodih wing ot right 
angle? to i. This wing s inked to the next hoi.i&s 
in the ro-jv respiting iri ho frif/mtlrin rtf p'lvar# 
no., ■ I yam to- each house. 


The 5 pa ding o f the h n u £ 0 p, a ri ri tha 
mo'finpitnh'ed rnnf are has gned to ornv do solar 
rocgas to ihe fully glazed facades el [life aoslh 
facing b leek. I lie fig fe Dcade is i- v : .ow of 

1.1 ii; sui 1 w[ 1 or 1 ii i:; a 1 its iTOjcirr .. Ti dltitude on the 
snOrtebt day ('He Sun-pa I h diag'an- in "igute I 
ear-. ne used to wo k this m.f tnr hmiRes al a 
latitude ot 52’ north), 

Op enable ports c. 1 -fie pa glazed facades 
ar.® fitted with triple glares seaed units 
in«prpo.ia:liriy two tow'^nissivity costings and 
argon fiUcO Cavities. “his gives a U value of 
1 1 '/■//it ^ K 1 h e rrin-openab ! e ports ha vs ar 
addltibha pa^e ot gasa, fsonltihg Id 0 Ll-va ub ol 
0.9 Wf ti- : K Thestf p'aiing sys.eirb o I : c r 
improved heat loss diaii;utoristics. bui their 
soldi' ti'anamisston is reduced o about - 1 . 
condparecl with noo..i 7! jbk for dm. hie glazing 
arm T.7% 'nr single glazing. 


A uto mat re blinds, lo pre-van: summer 
everheal ng, •■/.■ere ins fa ec in tha first two 
house-., bi.it were fn .nrt to ha jjnreTable and 
later houses ..Re a pergola 

hu hoofing system us-co a gas free 
do ■ d c n s i n 9 b pile- 3 c rv Ing :ad i afor s , a n d 
control Ip d by a boll or energy rnaip^jerneht 
system, “tie two wings are separately zoned 
thorp c- also a mechanical vent la Hon system 


U -values (W/m- ! K) 



design 

Bui Icing Pegulaiio'-fi 
when designed 

re>af 

0 9' 

0.35 

wul Is, 

0.27 

0.6 

wi -dov.'R- 

■9.9. ! I 

5.7 

floor 

0.27 


T'r.a lotsl 

haat Iors 

rate at the louaes 


FFO I'.'V/k eq..al to 1 .56 V.'/K per square metre 
of ftcor area Data tied monitoring revealed rhat 
annu.i space heating opcRump: on was 
a :;iFO kWh ;h;-. an everAge figure tor Ire heat rig 
season 1987/03 and ' ORA.'l'iR Til's equates to 
GO ■:Whi |, n>- : , a.hri ii reprasantR a Roaee heating 
cost of pi 87 per year ( IP S3 price a} |..afer 
vers oris of this house dosign h j it J using on y 
double g az "y h sue ad of quedrupie used 
about G0% more fuel fm space heating. 


Maximum sulai altitude for 22 December 


[; _ .u-nf fl.fi 




r'ffr 


H.fsj aao ti.UO 
Whsi aleveiion 



The quadruple giazing reduced the arn^uni 
of radiation transmitted and high internal 
gains reduced the us efuiness of ooiar gatn^. 


Leitsoas ivnm Ca&€> Studies 

Tie Case Ah.d'eR in thiR Guide have a number 
of ppmrridn futures. A I the cfeR are arranged 
to 0 Hew goon sola: ar,nes.R. floor plans p ace 
tho noin living rooms on snmharly facades with, 
in most coses ihe onr.i lary roorns oc The north 
s : dP All have 'inn n-mor more of wail '■'sulafor, 
one ot ices' 150 mrr in Ire roof They al have 
Moor ns illation (which vos not cnrnpu sory 
under Buikli-^g vtogu ations at the fime ihey 
were cans: acted) They al use Hr.uble ylaxino 
pi better. Ai infiltration has been reduced (in 
eerie oacpb) IP VC'/ low love & and centre I 
gar 10 c ovci van ti alien. Heating systems are 
desiyied ty oj-rjurc -eieortal gaira leae :c fuel 
aavings - 1 10 . ovoil icating. 


tle-Fa Energy and He us ry Deeiy-i 
Voiunt- Ptjriu uc.-. ob cctivc^, gu dc ince 
ISBN I cqfj&jO AS 1 
Pr :cc £ 1 G CG 

Vplsme 7- T ^ampins 
ISDN I G7GB90 377ft 
i'rice b J :G,03 

ISe-N far ttie iet. 1 &7GS00 43 0 
Price £25:00 

Aval able treov 

Arcbitecijra Assoeiatio" Sohuc-I lj! 

Areti lec.cie, 

AA Public aliens, 

G- 3G Bccifo e Sq uftrF I or- don WC 1 2T :i 
Te 07 1 000 0-971 
fax G7 1 A 14 0782. 


!'"e GouUytird He uuc is, perhaps, tho most 
radical and irgiavaflve 11 1 its attempt lo pxploit 
solar qai-R If doeR no by its qveral ptef-iri ng 
■wh'eh j.i 'j'/i'S large cress n< high seficrtication 
glazing wiEhout compromising privacy Rur l-s. 
nterrial airei yompnl riecepcitatpa a langc atie 
ot exposed sur ace ares. .0 inter nul volume And 
its energy ponsumptipn for space fieatiny Js 
rather higher than for example, He Lttestyle 
'■ 2000 house which rices 0 mere compact plan 
fen r 1 ■ s i U eve 1 1 1 ii yhc r levels of inev Iptio " 

fhe Case Studies II' iri rate Ha hnns/rs of ta 
nuirbcr of features wh'eh can be employed in 
ussigrii u-'ioi yy efficient houses, 

# com pact elan or r ns wilj ' t miFirnun o : 
axpoRed surface area arc, optical y, use 
pf lhermal hi. [faring 


StE'p Best Practice' prarjrammo, 

Good Priicticc Case Studies: 

Case Study 90. EnPrgy E”ieicncy in row 
housing n.pbrpprcitjng passive solar design - 
! xwi it: Park Rol.c . 

Case- Stucy 9' Ene r gy.effioJency n new 
heusi- g ineor aerating pa&f;’ve Rf; ar design - 
C ffa o Park 

Oth^r EEO related ^ubticationa 

Ps Ralvfi solar design rand housing, W. Buckley 
AmhitRcis' Jpupna , 9 June '993. pps 23-G. 

Further rending 

Site Layout Planning x' Daylight a -d Sunlight. 
BRE Report Fin' ?fi 9 „ p.J I I Unfair. RRf 199' 
Price £40 00 
el 0900 .604444 


■.y- red i.ie: ens in fabric heal nS'Ses; ar.h Gved 
by high leva 3 ol wall, rool a"d locr 
inpLjIa'/or 

^ icUuct crip in udvc'iititiC'ijs infiltrptipn by 
Pd'-fi uction nea ri 1 ms which imp rove the 
air Lightness o' .fie envelope 

# planning cl s Lea end room layoule SO 
houses benefit Tretm sofa< ejaino 

® e.uiiu! derail on of ihe energy balance ot 
w r d n 'W r w 1 1 h n n nh fa ■:': r q w i n d c w h 

reduced in size, but without excess ve 
increase in south facing ones 

' ' , . 

• ;-j U e p : i 0 n of high spec di cot: on glazing 
Sy&lems In ■mdiiee haat Iosrrs where large 
Windows aic icquirec" 


3S- G2G0 I iyhxno fnr R.; lid Inga Far: 9: Cec.c of 
Practice, for Daviglrnc BSI. 199? 
h-ioeLbr'.bO 
Tel 090G 22 ' 1G6. 

Q asfi and Solar i icai Gains, Pi kingtdn (dnss 
C prisul tai its 
!e! 0744 G92CO0 

n-.Firgy Conscious Design: apr-rner Iqr 
arphifeoie edited hy .1 R Dm lining, J.O Lewis 
and T Q Stoomcrs. Batsiord 
BBN 0 7134 89 19 8 
Price L:?n.'';0 
l ei 071 488 8404 

Energy n 7vehitecture. the European Passive 

Bolai Hai Ubcon edited uy J 4 Ge- Icing 

,. O I nw'is and I C Bteen'ers, Be:slertJ 

ISBN 0 7184 09 1 G G 

Price L4G 00 

lei 071 4Ge3454. 
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